A condition for a statistical manifold to have an equiaffine structure is studied. The facts that dual flatness and conjugate symmetry of a statistical manifold are sufficient conditions for a statistical manifold to have an equiaffine structure were obtained in [2] and [3]. In this paper, a fact that a statistical manifold, which is conjugate Ricci-symmetric, has an equiaffine structure is given, where conjugate Ricci-symmetry is weaker condition than conjugate symmetry. A condition for conjugate symmetry and conjugate Ricci-symmetry to coincide is also given.
Introduction
Information geometry proposed by Amari has been applied to various fields of mathematical sciences such as mathematical statistics, statistical physics, neural networks and information theory. Nowadays, the relation between Information geometry and Bayesian statistics has been studied. It is known that Jeffreys prior in Bayesian statistics is the volume element of the Fisher metric on the manifold of probability distributions. Let M be an n-dimensional manifold, and ∇ be a torsion-free affine connection on M . Let ω be a volume form on M , that is, ω is an n-form which does not vanish everywhere on M . If ∇ω = 0 , we say that ∇ is a (local) equiaffine connection, and, ω is a parallel volume form on M . In this case (∇, ω) is called a (local) equiaffine structure on M . The parallel volume form with respected to a given connection ∇ is determined uniquely up to constant multiplications. For more details, see [5] . From a viewpoint of differential geometry, Jeffreys prior in Bayesian statistics is a parallel volume form with respected to
where ∇ and * ∇ are dual connections on M . For more details, see [1] . Jeffreys prior was generalize to α-parallel prior with respected to α-connection for all α ∈ R in [3] and the researches on them have been done in [2] , [3] and [4] . On the other hand, it is known that a necessary and sufficient condition for ∇ to be equiaffine is that Ricci curvature tensor of ∇ is symmetric. For more details, see [5] . Some conditions for ∇ (α) to be equiaffine have been studied for all α ∈ R.
It was given that dual flatness of a statistical manifold (M, g, ∇, * ∇) is a sufficient condition for ∇ (α) to be equiaffine in [4] , and that conjugate symmetry of a statistical manifold (M, g, ∇, * ∇) is also so in [2] . For more details of conjugate symmetry of a statistical manifold, see [6] . This paper gives a fact that conjugate Ricci symmetry of a statistical manifold (M, g, ∇) is a sufficient condition for a statistical manifold (M, g, ∇) to have an equiaffine structure, where conjugate Ricci-symmetry of a statistical manifold is weaker than conjugate symmetry of a statistical manifold. In section 2, the properties of curvature tensor field of a statistical manifold (M, g, ∇) are given, which is also preliminary for defining of conjugate Ricci-symmetry of a statistical manifold (M, g, ∇) in section 3. In section 3, conjugate Ricci-symmetry of a statistical manifold (M, g, ∇) is defined, and some properties associated with an equiaffine structure of a statistical manifold are given. In section 4, a statistical manifold with a recurrent metric is defined, and it is shown that if some conditions are satisfied, conjugate Ricci-symmetry of it coincides with conjugate symmetry of it.
2 Curvature tensor field of a statistical manifold
is defined as a manifold with a Riemannian metric g, a torsionfree affine connection ∇ and a symmetric cubic form Q(X, Y, Z) = (∇ X g)(Y, Z). A new curvature equation which holds from nature characteristics of a statistical manifold is given and some properties associated with it are considered. Let M be a differential manifold and g be a Riemannian metric on M . Let ∇ be a torsion-free affine connection on M and * ∇ be a dual connection of ∇. Let Q(X, Y, Z) = (∇ X g)(Y, Z) be a cubic form.
Proof. From Ricci equation, we have
On the other hand, from the definition of curvature tensor field and Bianchi equation , we have
Hence we have
From the symmetry of Q(X, Y, Z), we have
Arranging last equation, we obtain (2.1). 2
In a statistical manifold (M, g, ∇), a torsion-free affine connection * ∇, called as a dual connection of ∇, is naturally defined and dual structure (g, ∇, * ∇) is given. Hence we can also denote a statistical manifold (M, g, ∇, * ∇) . When R and * R are curvature tensor field of ∇ and dual connection * ∇ of ∇, respectively, the following fact is satisfied.
By using proposition 2.1, theorem 2.1 can be also expressed as follows:
,where R and * R are curvature tensor fields of ∇ and dual connection * ∇ of ∇, respectively. 
On the other hand, since R(Z, W )X = −R(W, Z)X and
hold, we have
Hence we obtain (2.4). 2
be a statistical manifold and R be a curvature tensor field of ∇.
is called a statistical manifold of constant curvature, if there is a constant K satisfying that
The following facts hold.
is a conjugate symmetric statistical manifold, that is , we have
where R and * R are curvature tensor fields of ∇ and dual connection * ∇ of ∇, respectively. In this section, we define conjugate Ricci-symmetry of a statistical manifold and consider a relation between equiaffine structure of a statistical manifold and it. We also give a relation between a statistical manifold of constant curvature and equiaffine structure of a statistical manifold. 
Then direct calculation shows: In this section, we define a statistical manifold (M, g, Q) with a recurrent metric and consider a condition for conjugate symmetry and conjugate Ricci-symmetry of a statistical manifold to coincide there.
is called a statistical manifold with a recurrent metric, if there exist a 1-form ω on M satisfying that 
for all X, Y ∈ T (M ). A conjugate symmetry and a conjugate Ricci-symmetry of a statistical manifold (M, g, Q) with a recurrent metric coincide under some conditions. Theorem 4.1 Let (M, g, Q) be a n-dimensional statistical manifold with a recurrent metric. Let be a cubic form , where ω is a closed form. Then (M, g, Q) is conjugate symmetry if and only if it is conjugate Ricci-symmetry.
